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Anti—inflammatory Effect of Dianthi Semen Herbal—acupuncture at KI10 on
nephritis in rats
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Abstract

Objective : This study aimed to evaluate the effects of Dianthi Semen Herba herbal—acupuncture (DS—HA)
at KI10 (Umgok) on nephritis induced by LPS in rat.

Methods : Rats were injected with LPS and treated with DS—HA at KI10 3 times for a week(DS—HA),
N.P. group was treated 26 gauge needle at KI10, saline group was treated with normal saline at KI10. To
estimate the effects of DS—HA at KI10 on nephritis in rats, WBC, neutrophils in blood, BUN, creatinine
TNF—a, CINC—1 in serum, urinal volume and creatinean and total protein in urine, reanl TNF—a, renal
MPO were measured and histological analysis of renal tissue was performed.

Results : DS—HA at KI10 significantly decreased WBC and neutrophil in blood and BUN and creatinin in
serum, MPO in kidney, and significantly increased urinary volume in LPS—stimulated rats. DS—HA at KI10
reduced accumulation of neutrophil in renal tissue of LPS—stimulated rats.

Conclusions : Taken together, DS—HA at KI10 has a protective or therapeutic effect for nephritis in
LPS—stimulated rat. Therefore, it is suggested that DS—HA at KI10 may be an useful therapeutics in
clinical field after further researches.
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Fig. 1. Cytotoxicity of DS-HA on rat liver cells.
Liver cells from normal SD rat were cultured in RPMI 1640
with 10% FBS medium for 72h with or without various
concentrations of DS—HA (Dianthi Semen herbal acupuncture
solution). The cell viability were measured by MTT assay.
Values represent the means £ SD of 3 independent
experiments.

Control : culture medium without DS—HA

10%, 5%, 2.5%, 1% DS—HA : culture medium with 10%, 5%,
2.5%, 1% DS—HA respectively

wkx 1 p<0.001, compared to control by ANOVA test

T : p<0.001, compared to 10% DS—HA by ANOVA test
T : p<0.05, compared to 5% DS—HA by ANOVA test
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Fig. 2. Effect of LPS on serum TNF-a level in
SD rats.

The male SD rats were injected intra—peritoneally with
LPS(2mg/kg). Blood samples were taken from rat heart at 1
hr or 3 hr after the LPS injection, and serum TNF-—a level
was analysed by ELISA. Data were expressed as mean
SD (n=5).

No treatment : normal SD rat.

LPS 2mg/kg: SD rat with LPS (2mg/kg) challenge

* 1 p<0.05, compared to no—treatment group by t—test
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Fig. 3. Effect of LPS on renal TNF-a level in SD
rats.

The male SD rats were injected intra—peritoneally with
LPS(2mg/kg). Rat kidney was removed at 1 hr or 3 hr after
the LPS injection, and renal TNF—a level was analysed by
ELISA. Data were expressed as mean = SD (n=5).

No treatment : normal SD rat without LPS challenge

LPS 2 mg/kg: SD rat with LPS (2mg/kg) challenge

* 1 p<0.001, compared to no—treatment group by t—test
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Fig. 4. Effect of DS-HA on WBC count in blood

of LPS-stimulated rats.

The male SD rats were treated as described in the
materials and methods and injected intra—peritoneally with
LPS (2mg/kg). Blood samples were taken from rat hearts 1
hr after the LPS injection and WBC count was analysed.
Data were expressed as mean £ SD (n=5).

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P. : LPS (2mg/kg) challenge and a needle prick at KI10
Saline LPS (2mg/kg) challenge and saline(200ul/rat)
injcetion at KI10

DS—-HA : LPS (2mg/kg) challenge and DS—HA(5%, 2000
/rat) at KI10

# 1 p<0.01, compared to normal group by t—test

T : p<0.001, T : p<0.01 compared to LPS group by
ANOVA test

# : p<0.01 compared to saline group by ANOVA test
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Fig. 5. Effect of DS-HA on neutrophil count in
blood of LPS-stimulated rats.

The male SD rats were treated as described in the
materials and methods and injected intra—peritoneally with
LPS (2mg/kg). Blood samples were taken from rat hearts 1
hr after the LPS injection and the percentage of neutrophil
out of WBC count was analysed. Data were expressed as
mean £ SD (n=5).

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/keg) challenge and a needle prick at KI10
Saline @ LPS (2mg/kg) challenge and saline(200u0/rat)
injcetion at KI10

DS—-HA : LPS (2mg/kg) challenge and DS—HA(5%, 200u0
/rat) at KI10

w1 p<(0.01, compared to normal group by t—test

11 : p<0.001 compared to LPS group by ANOVA test
F1f : p<0.001 compared to N.P. group by ANOVA test
### . p<0.001 compared to saline group by ANOVA test
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(1) BUN (blood urea nitrogen)
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Fig. 6. Effects of DS-HA on serum BUN level in
LPS-stimulated rats.

The male SD rats were treated as described in the materials
and methods and injected intra—peritoneally with LPS (2mg/
kg). Blood samples were taken from rat hearts 1 hr after the
LPS injection and serum BUN level was analysed. Data were
expressed as mean £ SD (n=5).

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/keg) challenge and a needle prick at KI10
Saline LPS (2mg/kg) challenge and saline(200ul/rat)
injcetion at KI10

DS—HA : LPS (2mg/kg) challenge and DS—HA(5%, 200.4/rat)
at KI10

* 1 p<0.05 compared to normal group by t—test

T @ p<0.001, Tt : p<0.01 compared to LPS group by
ANOVA test

1t : p<0.01 compared to N.P. group by ANOVA test

## . p<0.01 compared to saline group by ANOVA test
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Fig. 7. Effects of DS-HA on serum creatine level
in LPS-stimulated rats.

The male SD rats were treated as described in the materials
and methods and injected intra—peritoneally with LPS (2mg/
kg). Blood samples were taken from rat hearts 1 hr after the
LPS injection and serum creatine level was analysed. Data
were expressed as mean = SD (n=5).

Normal : normal SD rat

HJ : oral administration with HJ(0.5mg/m¢, 1ml)

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/kg) challenge and a needle prick at KI10
Saline LPS (2mg/kg) challenge and saline(200u(/rat)
injcetion at KI10

DS—HA : LPS (2mg/kg) challenge and DS—HA(5%, 200.4/rat)
at KI10

# 1 p<0.05 compared to normal group by t—test

1T : p<0.01 compared to LPS group by ANOVA test

1t : p<0.01 compared to N.P. group by ANOVA test

## . p<0.01 compared to saline group by ANOVA test
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Fig. 8. Effects of DS-HA on serum TNF-alpha
level in LPS-stimulated rats.

The male SD rats were treated as described in the

materials and methods and injected intra—peritoneally with

LPS (2mg/kg). Blood samples were taken from rat hearts 1

hr after the LPS injection and serum TNF-—alpha level was

analysed. Data were expressed as mean + SD (n=5).

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/keg) challenge and a needle prick at KI10

Saline LPS (2mg/ke) challenge and saline(200ul/rat)

injcetion at KI10

DS—HA : LPS (2mg/kg) challenge and DS—HA(5%, 200.4/rat)

at KI10

wix 1 p<(0.001 compared to normal group by t—test

T1: p<0.01 compared to LPS group by ANOVA test

: p<0.01 compared to N.P. group by ANOVA test

+
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9. Effects of DS-HA on serum CINC-1 level

in LPS-stimulated rats.

The male SD rats were treated as described in the materials
and methods and injected intra—peritoneally with LPS (2mg/
kg). Blood samples were taken from rat hearts 1 hr after the
LPS injection and serum CINC—1 level was analysed. Data
were expressed as mean + SD (n=5).
Normal : normal SD rat
LPS : LPS (2mg/kg) challenge
N.P.: LPS (2mg/kg) challenge and a needle prick at KI10
Saline LPS (2mg/kg) challenge and saline(200ul/rat)
injcetion at KI10
DS—HA : LPS (2mg/kg) challenge and DS—HA(5%, 200u(/rat)
at KI10

* 1 p<0.001 compared to normal group by t—test
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Fig. 10. Effect of PS on wurinary volume in
LPS-stimulated rats.

The male SD rats were treated as described in the materials

and methods and injected intra—peritoneally with LPS (2mg/

kg). The rats were kept in metabolic cages and the urine was

collected for 12 hours. Data were expressed as mean = SD

(n=3).

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/kg) challenge and a needle prick at KI10

Saline LPS (2mg/kg) challenge and saline(200ul/rat)

injcetion at KI10

DS—-HA : LPS (2mg/kg) challenge and DS—HA (5%, 200u(/rat)

at KI10

* 1 p<0.05 compared to normal group by t—test

T : p<0.05 compared to LPS group by ANOVA test

T : p<0.05 compared to N.P. group by ANOVA test

## . p<0.01 compared to saline group by ANOVA test

(2) Creatinine

7}

=
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-
LPS NP

Fig. 11. Effects of DS-HA on urinary creatinine

level in LPS-stimulated rats.
The male SD rats were treated as described in the materials
and methods and injected intra—peritoneally with LPS (2mg/
kg). The rats were kept in the metabolic cages and the urine
was collected for 12 hours. And the urinary creatinine level
was analysed. Data were expressed as mean + SD (n=3).
Normal : normal SD rat
LPS : LPS (2mg/kg) challenge
N.P.: LPS (2mg/kg) challenge and a needle prick at KI10
Saline : LPS (2mg/kg) challenge and saline(200u0/rat)
injcetion at KI10
DS—HA : LPS (2mg/kg) challenge and DS—HA(5%, 200ud/rat)
at KI10
* 1 p<0.05 compared to normal group by t—test

Creatinine in urine (mg/dl}

1)

DS-HA

1
05
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MNormal
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(3) Total protein
Rato]l LPS® 2144

oF 2w

RIS

= atal 12A13F

S AFH ke =T total protein &
aF3itt. LPSrell A= 2wt st
total protein®] F9|3A Z7}sF4
. DS—-HA¢] %% total protein> LPS
ol Hlake] FHAasti ot fFolAe it
(Fig. 12).
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Fig. 12. Effects of DS-HA on total protein level in
urine of LPS-stimulated rats.

The male SD rats were treated as described in the materials

and methods and injected intra—peritoneally with LPS (2mg/

kg). The rats were kept in the metabolic cages and the urine

was collected for 12 hours. And, total protein level in urine

was analysed. Data were expressed as mean £ SD (n=3).

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/keg) challenge and a needle prick at KI10

Saline LPS (2mg/kg) challenge and saline(200u0/rat)

injcetion at KI10

DS—HA : LPS (2mg/kg) challenge and DS—HA(5%, 200u(/rat)

at KI10

w1 p<(0.01 compared to normal group by t—test

T : p<0.05 compared to LPS group by ANOVA test

Total protein (na/mi)

1 ]

DS-HA

Mormal Saline

4) MZ U g5y

Ratol] LPSZ 21449S f=ska 3A7F
o AFE AESt] AFRAES YT
% TNF-alpha®} MPOS F=ZE ZAH3

}.

(1) TNF-a

Ratoll LPSE A& frxstal 3A%F
o] NS #HZE3te] renal TNF—alpha?]
TEE stk LPSwrol s Akt
H]3te] renal TNF—alpha’} -9stA] &7}
3}tt. DS—HAw9] renal TNF—alpha:
LPS<tell Hlste] Hastglov fFolAde ¢l
AH(Fig. 13).
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Fig. 13. Effects of DS-HA on renal TNF-alpha

level in LPS-stimulated rats.

The male SD rats were treated as described in the materials and
methods and injected intra—peritoneally with LPS (2mg/kg). Three
hours after the LPS stimulation, rat kidney was removed and renal
TNF—alpha level was analysed by ELISA. Data were expressed as
mean + SD (n=5).

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/kg) challenge and a needle prick at KI10

Saline : LPS (2mg/kg) challenge and saline(200u(/rat) injcetion at
KI10

DS—HA : LPS (2mg/kg) challenge and DS—HA(5%, 200ud/rat) at KI10
# 1 p<0.05 compared to normal group by t—test

(2) MPO (myel operoxidase)

Rato] LPS® A1#¥9S fFxsta 347t
ol A4S AEste] renal MPO v&%&
SAstoith. LPSwrol A= BAatel Hlske
renal MPO7}  &ASA  F7HeS G
DS—HA9] renal MPOE LPS<ol| H]3}o]
o8t Al sk th(Fig. 14).

120

LA

Normal Saline DS-HA

Renal MPO (na/ml}

Fig. 14. Effects of DS-HA on renal MPO level

in LPS-stimulated rats.

The male SD rats were treated as described in the materials and
methods and injected intra—peritoneally with LPS (2mg/kg). Three
hours after the LPS stimulation, rat kidney was removed and renal
IJ_/IPSO l%vel x;/as analysed by ELISA. Data were expressed as mean
Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/kg) challenge and a needle prick at KI10

KSﬁli)ne © LPS (2mg/kg) challenge and saline(2004(/rat) injcetion at
KDI%HA : LPS (2mg/kg) challenge and DS—HA(5%, 200sf/rat) at

wxx 1 p<0,001 compared to normal group by ANOVA test
T p<0.05 compared to LPS group by ANOVA test

Rato] LPSZ AAALS ow3iy
o AHS AHEskY  Hematoxilin and
Eosin(H&E) i AE =

T

paase, LpSEel 47

3A7F

A
aul

o7z 2x1

ZA L2 Aol Hlske] AFFEA|O] netrophil
o AF Ao 2EUE AHES JER

e
T} DS—-HAw 9] 2174 ZA oA = LPSol
H] &} neutrophil®] HFo] TAaE ZHo=

e A oH(Fig. 15).

Normal

Fig. 15. Histological analysis of renal tissue in
LPS-stimulated rats. (H&E stain)

The male SD rats were treated as described in the materials
and methoDS and injected intra—peritoneally with LPS (2mg/
kg). Three hours after the LPS stimulation, rat kidney was
removed. The renal tissue was sliced and embedded in OCT
compound, and 8um sections were stained with hematoxilin
and eosin.(T : glomerulus, *<400)

Normal : normal SD rat

LPS : LPS (2mg/kg) challenge

N.P.: LPS (2mg/keg) challenge and a needle prick at KI10
Saline : LPS (2mg/kg) challenge and saline(200ul/rat)
injcetion at KI10

DS—HA : LPS (2mg/ke) challenge and DS—HA(5%, 200u4/rat)
at KI10
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